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Abstract 






University level psychology^ students vi 


ewed^a fixed-pace video-lesson 




throughout which adjunct ques.tions were 


interspersed. -Subjects viewed 




a' videotape containing prequestions or 


postquestions of the knowledge 




or comprehension type, either with of w 


• 

ithout feedback. This yielded 




eight experimental treatment conditions 


f each containing 13 subjects. 




A view-only control condition (n = 30) 


was added to the design. 

1 • ? 




f • * 

Analyse^ of vajriance ^d Dunne tt 'ss^t-te 


— / 

sts indicated (a) a general 




facilitative effeC^: for adjunct questions on relevant learning and 


• 


(b) no effect for adjunct questions on 


incidental learning . The 




results further suggest that adjun-^t qu 


estions^may function differently 


f 


in a videotape than in a* written prose 


text. 
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\Adjunct QuesteLons 




T^e Effect of- Adjunct Questions on Learning 'from a Videotape Lesson 

When a person is confronted with a potential learning situation, 
what IS learned not only>depends upon tAat per son *s capabilities and 
the subject matte** in question, but also largely depends upon the / 

/ " . 

activ/ties (mental or physical) in which the, person engages, providing 
these activities are relevant to that learning situation (Anders^on, 
1970)'. The learner is an active participant in the learning process. 

This makes it not only possible, but also* desirable to d^isc.over" ways 

f ^ ^ . ^ ' J- 

of managing and facilitating those activities which may influence or 

bring about learning . 

^ ^Since the mid-l%0*s, when Rothkopf fir-sts introduced the concept 
of mathemagenic activities (Rothkopf, 1966)v to describe those behaviors n 
which give* rise to learning, a great deal of research. has dealt with 
the problem of stimulating the Igt^rner ,to participate more actively 
m his or her learning. Adjunct questions are 'QOnsiderec^to be on^. 
of the ways of evoking these leirner activities^ which in turn influence 
not only the learning of informatibn diredtly related\^o tfie qu^tions 
(relevant learning) , but may also influence the learning of ^i^nf ormation 
in the text not dir^jtly related to the questions^ (intidejital learning) . 
A review of the theories related to this phenomenon can be found ^in 
Anderson and Biddle (1975), Faw and Waller '(1976), Ric^cards "*( 1979) , a>id 

1 ' -CP 

Rickards and Denner (1978) . , -° ' • . 

Adjunct .questions (AQ' s) research has identified 'a number of factors 
that affec*- the way these AQ* s function/ Three such factors are, q^^estion 
position, question type ^and feedback. Although th'e. results are not always 
in agreement, AQ*s have generally been shown to have certain facilitative 
effect on learning from written prose texts .'"This is no guarantee, howeyer,. 
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that thi^ will also be the case when AQ's are inJt^rspersed throughout' 
videotape learning materials. - / u 

Snow ( 1974r outlines three steps iavolved in making inferences 
from empirical data. These three steps are: generalization from ,the 
experimental seimple to the accessible ^population from which it is "'^^ 
dravyn, generalization ' from the accessible population" to the target 
population with wHTch the researchej: is ultimately concerned, and ' ^ f 

generalization with respect to the substantive pHen'omena under study^ 
In previous AQ research, the substantive phenomena under study -were ' 

the learning and attentional processed wh-ich accompany reading. 

'« * * 

"J » • 

Different pfoce^sses ar« .involved in learning from videotape mlakterials . 

^ ■ \ . ' . r 

First, information is transmitted through -two different sensory* 

modalities (i.e. aural and visual), thus 'requiring an integration of 

processi-ng behaviors by the viewer. Secenl^,' wh'^n a videotape ^ ' , 

is used to present information to a group has a fixed-pace as . 

opposed to written prose texts whose pace is largely self-detepnin6d* 

by the reader. This leads us to the following two questions which ^ ^ 

this experiment was designed to answer,,- rfamely: 

1. Do AQ*s have a facilitativa effect o'n relevant and/or incidental 
learning from a videotape lesson? " 

2. If this is the case, what is the optimal combination of the factors 
question 'position, ^question type and feedback? 



Method' 



Design ' ' ' . *. • 

— 7- • • f 

A 2 X 2 X 2 factorial design, using an analysis of variance Vas 
employed. The first factor wafe question position (pre^uestjuons vs. 
postqueStions) , the second factor was question type (knowledge 
questions vs. comprehension questions) and the final factor was' 
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feedback (without feedback* vs^ w-ith feedback) . A view,-only conljArol 
condition (without*^ AQ'^) was included in the design *as a baseline 



condition with which the effects of the various treatments could be 




compared. Dunnett's t-test wa^s used to compar^ the control group 
,%o all experimental- groups . . , ^ ■ 

Subjects . ^ 



'ho must • * 



Subjects were' 134 f^reshman psychology students who 

r . ' ' ' 

parj;^cipate in a certain nxlmber of experiments as a^ part- " the±r 

course ^requirements . E^ch sublet was randomly assigned to one of 

• ■ ^ \ ■ - . . ^ \ 

.the nine conditions, such that each of tJfe eight experimental ^ % 

conJttions cor^tain^d 13 subjects .and the view^only control conditi^on * 



contained 30 subiectsA 
Materials * - 

. The learning material ' consisted of a 75-minute videotape ^bc5ut 

■\ > ' 

Jena-plan* education (Kirschner, Note 1^, an educatioi«&l system 

developed by Pester Petersen at thb University of Jena, G.D.R., in'*' 

the 1920*s. This videotage v^as divided into 10 approximately ^equal - 

s^^ents, each dealing* with a distinct aspect of this educational ♦ 

system. For each segment, five" to 'eJjgllt questions were generated, 

yi/elding a total of 72 potential AQ's./of these ^2 questions , ^half 
t. \ - * ^ 

wer^ constructed as knowledge-type question^ and the othe'r half, 
comprehensidn-type questions (Anderson, 1972;*Bloom, Hastings & * 

i 

Madaus, 1971-). These, questions were then evaluated by an. expert ' 
group to ^eteinnine which were replly knowledge questions and which 



1 



were- comprehension questions. On the basis of this evaluation, 10 
comprehension AQ's and 10 knowledge AQ's (one^.f each type fropi 
jeach segment) were chosen.,^ Th^ remaining 52 iiem? were subjected 
to ^ transfer evalya.ti^ study to determine the extent to which i 

\ 



Adjunct Questions 



these items tested for inci'dental learning. On the baSis of results 

of these two studies, the adjunpt questions and the items fqr the 

. * * * . ^ • 

criterion test were cliosen, ' . ♦ . 

I- ' • • - ^ ' 

The /criterion test consisted of 40 items. Ten items of the 



knowledge type were nTultlple choice versions^ of ;fclie knowledge AQ*s 
.and measured relevant learning* in the knowledg^^Q conditions. Ifen 



Items o.f the comprehension' t]^e simile 



Larly^ served to measure relevant 
learning in' the comprehejision AQ conditions. The remaining 20 items, 
13 of the knowJ.edge type and. 10 of the comprehension type measured 
^inciq^ntal learning for all subjects, ^ * ' ^ 

A questionnaire .consisting of 17, items wa% constructed to gather 
information about t±ie subjects a^id th§i^ Teactions to the treatments. 
The f j^rst e^Lght questions dealing'^ith ecJucAtional backg^oftnd, ^ior 
knowledge oi Jena-pllo eduqat^on, "attitudes ^towards the videotape*- 
and attitudes towards *the subject matter were administaXed to all 

- . , . - ^ .... 

subjects. The following five items dealing with reactions to the- 
AQ's were administered only to the subjects in the experimental 
conditions^ Finally, the J.ast four items dealijig-with reactions to 
the presence of feedback vere administered only to those subjects 
in tlie -/with- feedback * cinditions,^ 



\ 

f 



conditions ,v 

' ' - ■ ■ ) 

Eormat qf the AQ^s and Feedback . ^ ' ^ ' f 

During the presentation of the videotape ^ the* action stopped 
for the presentation of the AQ*%, eithe'r directly preceding oi: 
directly following the relevant segment. The presentation of the^ 

AQ's (and. where relevant, the feedback) went as ^bllqws. Subjects 

f - ^ 

Were first shown a few key words from the AQ to be presented on the 

monitor, Aft^r 10 seconds t^e AQ was presented yit^ the sound track ^ 
with the key words regaining visible on the screen. This was th^n 
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> ' ^ ' • * ♦ * 

followed by 20 seconds of sil'ence .duririg which the key words ' ^- * 

i - . . 

remained in View. This was to allow t*he subjects the time to 
?:ef lect" up£)n the question. At the end of this ^ time period, the - | 
videotape continued. The* feedback (answers) was presented in a 
similar manner^. I ' ♦ ' 

Procedure * ' * 

— » : * • * 

^ Following a short introductory statement, each group of subjects 

viewed one of the nine Versions' of the vidaotape. ^ All groups were 

instructed to view the tape carefully and were informed that a 

questionnaire would follow the viewing. No mention was jnade ^5 the 

criterion test. All eight experimental treatment groups were 

informed 'of the presence, position apd format' o^ the AQ's.. The 

subjects in the '*wlth- feedback" conditions were also informed of' 

the presence, position and format of th^^eedbapk . With the addition 

of the AQ*s and feedback, the lengths of the -videotape for ^control 

"without feedback" and "with feedbacV' conditions were 75-/ 82 and 

89 minutes respectively. ^ . / 

Following the viewing pf„«the videotape, each subject received 

a test booklet ^containing the criterion test and the questionnaire. 

upon completion of the criterion retention test, each subject 

proceded diirectly t^' the questionnaire. 

^ Results 
\ 

Relevant item score ^ , 

If we compare the overall mean of the four knowledge AQ 
conditions on the, for them, relevant items (x = 8.73; N = 52) with 
the contr6l condition ^or those same items (x = 7.10, N ^ 30), then 



wesfind a significant difference between these two groups, t^ (82) = 

A . ' ' • • 

l-V*9/rP < 0.001 • (maximum score = 10)«. 
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Further, a Dunnett's tTtest comg^rlng the means of the anddvldual 
conditions- yields significant differenced between aLi four of the 
experimental .conditions anc^ the control conditi'oh (see table 1) , 



Insert Table 1 about here 



.4 ' 



If we* compare the overall mean o^f the four comprehension AQ 

conditions on the, for them, relevant items fx = 7.25, 'N = 52) with 

t^he control aondition for those same items (x = 5.60^ N = 30), then 

we find here als^ a significant difference,, t (80) = 3.94,^ p < .OOl^* 

, A Dunnett*s _t-test here shows that two^ of the f5ur^ separate conditions 

signif ic'^antly outscored the control conditions. Those conditions 

were the "with-f eedback" conditions (see" table 2) . " ■ ^ 

4 • ' ^' 



. Insert Table 2 about here 



• Two way analyses ^f variance revealed a significant main effect 

fol?" feedback for both <jthe knowledge- and the comprehension conditions, 

, t < ' 

F (1,48) = 35.19, £ < 0.01 and F (1,48) =^9.65, £< .001 respectively. 

The interaction's were not significant. , . • - ' 

Incidental- item scor^ \ ^ . ' 
^ \ > . 

Incidental learning,, for both, the knowledge- and comprehen^ion- 



.type AQ conditions, was neither enhanced nor impaired. Neither the 

/ • ' 

knowledge, nor the comprehens ion 'AQ conditions as a whole (N - 52) ^ 
nor any the separate treatment conditiohs (N = 13) differed 
significantly from the control conditiori dn the incidental i€em score 
(maximum score =^ 30) . Two-way analysis of variance revealed neither 



significant main effects nor significant interactioh effects. 
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A noteworthy deviation from those Tesults was the facilitation of 

-question-type specific incidental learning in the knowledge AQ 

\ 

conditions. That: is to say, the knowledge AQ conditions , as a whol^ 
(N = 52)' significantly outscored the control condition (N = 30) or\ 
the factual incidental items, t. (80) = 2.09, £ < .025, 



Total score 



A student's _t^test was used in comparing the^ eight experimental 
treatinent conditions as a whole with 'the control condition to 
determine whether or not th^re was a geneiral facilitative effect 
for AQ's/' There. was a significant effect'of AQ's, t (132) =^2.20^ 
p < 0.5, for the total score (TOTSC) on the cri^^ion ^est. JMthough 
all eight exf>erimental treatmen-t conditions individually 'outscored 
the control groyp on TOTSC (see T^ble 1), a Dunnett's _t-test revealed 
no significant dif feretices 'between any one conditi>on tlie control 

condition. ^ - ' , • • 



/ 



Insert Table 3 about here 



A three-way, analysis of' variance on TOTSC f^r AQ type, AQ 
position, and, the presence or absence of feedback yielded neither 



significant main effects nor signified/it interaction effects, 



Ques tionnaij-e 



The most important^onclusions to be drawn from the questionnaire 

are that: (aX the enjtiering behavior^ prior educatipn and knowledge of 

the subject matter for all of the conditions was similar, (b) the . 
...» 

subjects (N = 134) felt'that the, videotape was interesting (82%), . 
was clear *(78%) , did not con-tain too much information C98%) , and 
was not paced too rapidly (98%); (c)/tKe subjects^in the experimental 
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treatment conditions (N = 104)*did^not experience the AQ's as inhibitive 
(90%)/ did not fi^nd.the AQ-' s too difficult (98%.), were npt hindered 
by the interruption qf the videotape for the presentation of the AQ's 
(81^) and attempte^i to^^nswer the AQ's (88%); and (d) thfi--ST±)jects 
in the experimental treatment conditions receiving feedback (N f 52) 
experienced the feedback as facilitative (88%) , attempted to answer 
the AQ's before^.the feedback was given (90%) and found that their 

> ' ■ ■. 

answers gen^&rally agreed with the feedback given (83%),. 

' ( ' ' • V . 

Discussion • ' ' , 

The results of the present study support the hypothesis th,at AQ's 
have a^'facilitative effect on learning from' videotape learning 
materials intended for viewing in a group, .Total learning and 
relevant learning w^re enhanced by t^e*addition of AQ's*to the video- 
tape, while incidental .learning was not affected. 'This result is. in 
keeping with results of much'c^f previous AQ research dealing with 

written prose texts. The difference between the r6su:^ts obtained 

' \ < " * ' / * ' y u ^ 

here, and most results from research' us-ing written .prose texts is the 

^lm6st equivalent functioning of preques^tions and postque3tions , with 
** * 
• prequestion groups fairing slightly, though hot significantly better. 

Also, it is noteworttiv^^that although the feedback groups did putsccire 

the non-feedback 'groups , the difference was minimal. This leads us 

to the conclusion* that those results found for AQ's in written materials 

may not b^ directly extrapolated to a video situation. 

We have previously mentioned two important differences betweeif 

text and the material used in this experiment. Our video material . 

requires ^ integration of sensory modalities and presents information 

"in a fixed-pace format. Yet another difference concerns the density and 



Adjunct , Questions 



r 



frequency of AQ*s. ^In research using textfe, researchers have 
determined that the* effects of the AQ's'are greatest, when they are 
interspersed at intervals of • one 'of two 'paragraphs CFrase, 1968'; ^.'^ 
Fras^, Patrick & "Schumer /'l970y and that the f acilitatingv^f fects 
ot AO* s decreases steadily as the ajnount of material between Aq's 

is increased (Eischens, Gaite & Kumar, 1972).- It is highly probaiple ^, 

* , * • 

that if these same guidelines were followed^ in videotape materials, ' ' * 

the resulting m^Eerial woOld be a confusing mass of irrterruptions 

. ^\ . . ' . c ' . ^ 

rather than a continuous, informative yhole, 

f ; V V ' * 

A fourth major difference, and dne "that is iTivfestigated here, 
is the effect of question position on ^learning. It is generally 
accepted that postquestions yield J;±ve^"tnost favorable results on 
* learning, particularly incidental learning. It* has been proposed 
) that the reason for this difference is that prequestions serve as 

discriminative- cues- According to this hyp2|:hesis subjects in the ' . 
^. preque*stion conditions tend to spend most of their read^Tng time » 

searchinq the text for the question relevant information. Post^ 
~ ques^tions control learning contingencies, and thus encourage * subjects 
in t\\e postqucstion conditions to develop reading and -processing 
skills which result ^in more^ careful inspection of thp tBxt.' Behaviors: 
that^ result in successful answering of the AQ*s. are enhanced, while* 
those that resiflt in failure^ar^ Extinguished (Glaser & ftesnick, 1*972; 
pagaria & Di Vesta,- 1978) . The temporal nature of video-tape mstxU'c- 
tion readers! impossible the skimming of the material with the intern- ^ 
^ tion of finding the information necessary fpr answering ^he ^AQ. It 

' is possible, however, that subjects in prequestion Conditions 6top 
' attending to the video material as sooo as the -answer to the AQ has 
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been encquntered. The test used- in this experim^t does riot 
a^dmit a check on this hypothesis. Further, on^ must take into 
account the fixed-pace, "continuous nature of videotapes used to 
present information *t6' a' group.- .When fading a written text/ 
the reader jna^y pause at any time to^rest, to reflect upon the 
S^il?5^ct content, upon the AQ or both, until he or" she decides to 
proceed. The videotape we used^ allows a certain amount of time 
for thought after each AQ, but when -this time has elapsed, the 
videotape continues, whether the viewer is ready^^r not. This 
is especially critical for those in the pofetquestion conditions. 
WhGi\ a viewer is still trying to answer the question at the time 
the tape continues,, he/she has two options. One option is to 
continue viewing the videotape and thus not answer the questioh. 
The other option is to continue pondering the question, thus 
ignoring (and missing) new informatic^ present an^ the videotape. 
Bagh of these choices «has-/^- deleterious consequence-. For the 
former, the Viewer may .become frustrated due to the inability to 
^r\swer the AQ{*s) which could result in a decrease in the level of 
the*viewer*s motivation. » For the latter, the viewer may miss an 

important piece of information in the following segment, thus 

i 

decreasing both the educational value of the videotape as- well as 
the viewer's ability to answer the next AQ. ',^Thj^^ while 
very important in the case of postquestions, should be vi'^ually 
nonexistant f or 'p^equestions . This-^plus the previously mentioned 
irt^ility to search the material may explain why subjects in the 
' pp-equestion conditions proved to have scored the highest on the 
irel^v^nt^ and 'total learning measure while experiencing no impair- 
ment on the 'Inci^^tal learning measure. ^ . * ' 
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Conclusion 

The conclusion .which may be drawn from this experiment is 
that AQ's have both a^specific (relLev^nt) effect and' an overall- 
l^total) effect on learning from a videotape lesson, but one which 
is probably different from prose texts'.-* Contrary to the results ^ 
summarized' by j\nderson & Biddle^ (197^ in which they sta^e that 
postquestions were more . facilitative .than prequestions, there^was . 
little diffeirehce to be found, for this treatment. As Wfes stated 
earlier, this" is possibly due to the fixed-pace tefnporal quality 
of the videotapes. 

Further, there was neither a positive nor a negative effect • 
for the prequestions on incidental learning.- This is also contrary , 
to those results usually obtained from AQ research- This too may 
very well be the result of differing search and processing techniques 
employed for fixed-pace video instructiori as' opposed to written 
prose texts. Since scanning is not possible in a fixed-pace video- 
tape, the cueing function suggested by Rothkbpf (1971) in which 
the learner, informed as to what is important, searches the passage 
for the answer and disrefjards the incidental content is not a 
possibility. Wh^t is possible is that the incidental content 
following the answer may be disregarded, but not tha't prececling the 
Answer . 

further, the results obtained do not lend themselves to a, 
'statement as to what the optimal 'combination^of factors may be. 
The differences between the experimental treatments do not approach 
significance. 



/ 
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These results very poignantly show that direct transfer <^ 
results obtained for certain techniques from one medixim to another 
is a risky practice to say at the least.* The characteristic ' 
differences between media must be kept explicitly in mind befqjre 
one can attempt to make this - transfer • Further research will,* 
hopefully shed more light on this question. a 



( 



Ad j unc t\Oues tions 
14 ' . 



• REFERENCE NOTES 



1) Kirschner, P,A, Vorm Volgt Functie - Jenaplanoncierwijs in een 
♦ nut shell . Pedagogisch-Didactisch I^tituut, Unijversiteit van, 
Amsterdam, 1977. (Videotape) 

V ^ * . ' 





Adjunct Questions 



6 



4 

BIBLIOGRAPHY 



Anderson," R.C. Control of student mediating processes during 

verBal learjiing and instruction. Review^ of Educational Research , 

s 

L970, 40, 349 -369. 
Anderson, K.C . -How to construct achievement tests to assess 

comprehension. . Review of Educational^esearch , 1972, 42^, 145 - 170 ♦ 
Anderson, R.C. & Biddle, W,3. On asking people/ questions about what 

they are reading. In G.H. Bower (Ed.) /fhe psychology of learning 

a nd motivation; Advances in researcjy and^theory . New Yoi^k : ^ 

' ^ - ( 

Academic Press, 1975, 89 - 132. \^^^^ ^ 

Bloom,* B.S., Hastings, J.T. &,Ma^aus, Gt^ , Handbook on fonhative 
and summative evaluation of student learning . New Yorjc: McGraw- 
Hill, 1971. - . ^ . 

Eischens, R.R., Gaite, A.J..H..& Kumar, V.K. Prose learning: Ef fects - 
of question position and informational load instructions on* 
retention of low.srgnal value information. Jourpal of Psychology , 
1972, 81, 7 - 12. ' ^ , ' 

Faw, H.W. and Waller, T.G. Mathemagenic behc^viors and efficiency in 
learning from prose, materials : Revoaw^^^^critique and recpmmendations 
Review of Educational Research, 1976, 46, -691 - 720. 

; » " ^ f : — ' e 

Frase, L.T. Effects of question locat:ion, paping-and mode upon 

retention. of prose materxjals. Journal 'of Educational' Psychology , 
1968, 59, 244 - 249 • • * ^ 

Frase, L.T., Patrick, E. & Schumer, H. Effects of questican position 
and frequency upon learning from text under different levels of. 

V 

incentive • Journal of Educational Psychology, 1970, 61 , 52-56. 



Adjunct Questions . 



Glaser, R^. & Resnick, L.B. Instructional Psychology- In P.H. 
' Mussen & M,R. Rosenzweig (Eds.) Annual Review of Psychology 
/ ( Vol. 23) . Palo Alto: Annual Review Inc., 1972. 
Rickards, J. P. 'Interaction of ^sition and conceptual level of 

adjunct questions on immediate and delayed retention of texts,. 

jQurnal of Educational Psychology , 1876, 6£r 210 - 217. ' j" 

Rickards, J, P. Adjunct postquestions in text: A critical review 

of methods and processes. Review of Educational Research , 1979, 

49^, 181 - 196. 

Rickards, J. P. and Denner, P,R. Inserted questions as aids to 
reading text. Instructional Science , 1978, 7_, 313 - 346, 
Rothkopf, E.Z. Learning from written instructive materials: An 
exploration of the control of inspection behavior, by test>J4ke 
events. American Educutional Research Journal , 1966, 3^, 241 - |249, 
Rothkopf, E.Z. Experiments on raath^raagenic behavior and the technology 
of written instruction. In E.Z. Rothkopf & P. Johnson (Eds;) 
. Verbal learning. research and the technology of written instruction . 
New York^- Te^cherSfc College Press, 1971. 
* Sagaria, S%D. & Di Vesta, F.J. Lea2;;ier expectations induced by 
/ adjunct. questions and the .retrieval of intentional, and incidental 

information. Journal of Educational Psychology , 1978, 22-' ^80 - 288. 
^SnW, R.^ Rep^sentative^and quasi-respresentative designs for reseaifch 
on/reaching. Review of Educational Research , 1974, 4j4, 265 - 291. 
Wirrer, 6. J. Statistical Principles in Exnorimental Design . N^w York: 
McGraw-Hill, 1971. ^.T . . 



Ad junct- Questions 



Table 1 



Dunnett*s-t for t^he knowledge relevant items 



. Control Prequestions Postqu'festions Prequestions. Postquestions " 

with feedback withput feedback with feedback without 'feedback 



,X 7.30 • 9.54 



9.31 ' 



7.85 



sd-"1.36 ^ fl^ 



.95" 



} 



.73 



.99- 



10.14 



9.09 



4.19 



-2.44 



.001 



.001 



.001^ 



.05 



Note . pe-r condition = B, maximum score =^10. - • 

^ The actual mean was 7.^40 and standard- deviation was 1.40 (N = 30). 
Dunnett*s-^'t re^^ires equal c%ll frequencies; To achieve this, .a-randofc 



sample -was ^electe^. ^y- the computer ^ 



"J 
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Table 2 



Dunnett*s-Jt f'or the comprehensions relevant items ^ 

'■ i 1- 

y , Control- . Postquestions Prequestions Prequestions Ppstquestions 

with fee'dback with feedback without feedback without feedback 



77 



8.08 



7.85 



6,62 



6.46 



sd 1,86 



1 .55 



2,08' 



1.50 



. 1.39 



/ 



3,63 



.005 



3,28 
\ 

",0"05 



1.4? 



n,s, . 



1.18 



n,s. 



Note, N per -condition = 13, maximum score- = 10, 



see nota a, table 1, X and sd for N = 30 is ^5,60 and 1,94 respectively 
not significant . , , ' . , • 
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Table 3 . 



Means and standard deviations for total score 



^ b 
With Feedback Without Feedback Control 



s .d. 



s.d. 



)f s.d J 



Prequestions 

Knowledge 28^85 2.82 

Comprehension * 26.46 5.67 

^ostques tions 

Knowledge * 27.92 3.35 
* >. 

Comprehension 27.37 3.84 
4 ^ 



28.00 

3 

.27.92 

27.46 
26^^| 



3.51 
4.19 

2.73 
3.73 



25:73 4.43 ^ 



Note . N per condition = 13. 
^ Maximum score =40 / 

• • . I 

N = 30 , - 



